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Abstract
Objective—To assess correlates of human papillomavirus (HPV) awareness, knowledge, and 
attitudes among older, church-going African-American women.
Methods—Participants (N = 759), aged 40-80, answered survey questions about HPV awareness, 
knowledge, and attitudes toward vaccination of adolescent daughters. Associations between 
participant characteristics and HPV items were assessed using chi-square tests and logistic 
regression analyses.
Results—Younger age, higher education, a family history of cancer, and less spirituality were 
each associated with HPV awareness individually, and when considered jointly in a single model 
(p values ≤.038). Higher education was related to HPV knowledge (p = .006).
Conclusions—African-American women of older age, less education, no family history of 
cancer, and/or higher spirituality might benefit from targeted church-based HPV educational 
campaigns.
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The human papillomavirus (HPV) is linked to the incidence rates of cervical, vaginal, 
vulvar, anal, and oropharyngeal cancer among women,1 with an estimated 70% of all 
cervical cancers caused by HPV-16 and HPV-18.2 The first HPV vaccine was licensed in 
2006, with 2 vaccines currently available for recommended use in adolescents.3,4 The most 
recent guidelines for girls include the complete administration of the 3-dose series for either 
vaccine between the ages of 11-12 years, although the doses can be given to girls as early as 
the age of 9.3,4 Prior to introduction of the HPV vaccine, some of the highest invasive 
cervical cancer rates were found among African-American women,5,6 particularly in the 
South.5,7 Furthermore, some studies have found that African-Americans were less likely to 
receive routine screening for cervical cancer with increasing age8 and were more likely to 
receive late stage diagnoses coupled with higher mortality rates - disparities that increased 
with decreasing socioeconomic status.6 The introduction of the HPV vaccine presents an 
opportunity to reduce the incidence of cervical cancer and other HPV-related cancers across 
a diverse range of populations, thereby making awareness of HPV and knowledge of its 
health risks a critical health issue. This is particularly the case among African Americans, 
given the aforementioned disparities in cervical cancer and cancer screenings.
Unfortunately, vaccination rates remain suboptimal among adolescent girls.9 Although one 
national survey found that minority and below-poverty girls had a higher percentage of 
vaccine initiation,9 another with a nationally representative sample found that vaccine 
initiation was only 18.2% for African Americans in comparison to 33.1% among non-
Hispanic Whites, a disparity that remained after controlling for access to care and socio-
demographic status.10 These results emphasize that more information is needed to 
understand the underlying factors that influence African Americans' decisions about 
vaccination. Some studies found that African-American parents were less likely to accept 
the vaccine for young girls, especially those under the age of 13.11 A frequently cited reason 
for parental refusal or indecision regarding the intent to vaccinate adolescent daughters 
across racial groups is a persistent lack of information regarding HPV infection and its 
relation to cervical cancer.6,12 Furthermore, studies of racially diverse populations indicate 
that lower educational attainment is also associated with lower odds of having heard about 
HPV or the vaccine,13 although the literature is mixed.11 On the other hand, a higher 
perceived risk of cancer, often influenced by having a family history of cancer, might be 
associated with a higher likelihood of compliance with vaccination given its link to higher 
rates of preventative screenings in general.14-16 A better understanding of the factors that 
influence parental decisions about HPV vaccination is important to improve compliance and 
prevent unnecessary cancer risk among African-American women.
A large percentage of African Americans belong to a church community, with as many as 
87% of African Americans affiliated with a religious organization in the United States, a 
percentage that is usually larger in the South.17 As such, the church setting may be an 
important platform for the dissemination of information about HPV and HPV-related health 
promotion. However, HPV infection can be a sensitive issue for religious populations, 
possibly because its transmission occurs primarily through sexual encounters.18 Religiosity 
and regular church attendance is related to lower vaccine acceptance rates among parents of 
adolescent girls,11,19-20 with some studies identifying a parental concern that uptake might 
increase the likelihood of engaging in sexual activities.21 However, because young adults 
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may be less likely to ascribe to a religious orientation or regularly attend church than older 
adults,17 the influence of spirituality might be more relevant to older generations of parents 
and caregivers. However, there is scant research on associations of spirituality on HPV 
awareness, knowledge, and attitudes among older church attending African Americans.
The social structure of African-American families includes the commonality of 
intergenerational guardianship of children.22 For example, approximately 22% of African-
American grandparents acted as caregivers of their grandchildren in 2011, a trend that 
increases during periods of economic recession.23 However, to our knowledge, current 
literature fails to address the HPV perceptions of older African-American women, which 
neglects their potentially influential role in the family decision making processes, including 
decisions regarding vaccine acceptance. Further understanding is needed regarding the 
attitudes of older African-American women in this regard.
The purpose of the current study was to characterize the awareness, knowledge, and attitudes 
regarding HPV among a population of older African-American women in an urban church 
environment, and explore how age, educational attainment, parental status, a family history 
of cancer, and spirituality might relate to these factors. Understanding more about these 
relations might provide important initial insights to inform educational strategies to increase 
HPV awareness, knowledge, and acceptance among older African-American women who 
may play important roles in family decision-making regarding HPV vaccinations.
Methods
Design
Data were from the first year of a longitudinal cohort study designed to better understand 
cancer risk among African-American adults. Details about this study have been previously 
published.24-31 Participants (N = 1501) were recruited into the cohort study from a large, 
Methodist church in Houston, Texas, via televised media and in-person solicitation. 
Participants were required to be ≥18 years old, residents of the Houston area with a 
functional telephone number, able to read and speak English, and church attendees. A 
convenience sampling method was used. Participants were enrolled in the study and data 
were collected between December 2008 and July 2009. Surveys were completed in person at 
the church. Participants viewed questionnaire items on a computer screen and entered 
responses into the computer using a keyboard. Data were thereby automatically converted 
into a data file, avoiding the problem of data entry errors by study personnel. Participants 
were compensated with a $30 gift card following survey completion. Study procedures were 
approved by the Institutional Review Board at the University of Texas MD Anderson Cancer 
Center; written informed consent was obtained from all participants.
Sample
Data relevant to HPV were only asked among a subset of the cohort (women aged ≥40; N = 
760), one of whom did not provide a valid response for any HPV item. Consequently, the 
current sample comprised 759 African-American women aged 40 or older.
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Measures
Participant characteristics—Participant characteristics included age (40-59 vs. ≥60), 
which was categorized based on previous literature.32 Other characteristics included 
education (<Bachelor's degree vs. ≥ Bachelor's degree), parental status (“How many living 
children do you have?” 0 vs. ≥1), family history of cancer (“Have any of your family 
members ever had cancer?” no vs. yes), and spirituality (“I rely on God to keep me in good 
health,” with 1=strongly agree, 2=agree, 3=disagree, and 4=strongly disagree). Two 
participants in the current sample did not answer the family history of cancer item and 
another 2 participants did not answer the spirituality item.
HPV items—HPV items were investigator generated. The first HPV item assessed HPV 
awareness (N = 759; “Have you ever heard of HPV? HPV stands for Human 
Papillomavirus.” yes vs. no or don't know). The second and third items were administered 
only to those answering yes to the HPV awareness item (N = 506). The second HPV item 
assessed HPV knowledge as related to cervical cancer (Do you think that HPV causes 
cervical cancer?” yes vs. no or don't know). One eligible participant failed to answer the 
HPV knowledge item. The third HPV item assessed HPV attitudes (“If you had a daughter 
ages 9-18, would you want her to be vaccinated for HPV?” now or later vs. not at all). 
Thirteen eligible participants failed to answer the HPV attitudes item.
Analysis
Analyses were performed using SPSS version 19 (IBM, NY). First, participant 
characteristics were examined using descriptive statistics. Next, associations between each 
participant characteristic and each HPV item were assessed using a series of chi-square tests, 
except for spirituality which was assessed using logistic regression analysis. Finally, all 
participant characteristics emerging as significant in the previous analyses were then 
examined together in a single logistic regression model (per HPV item, as/if applicable) to 
assess unique variance. Significance was set at p ≤ .05 and only participants with complete 
data on the variables (in each respective analysis) were analyzed.
Results
Participants (N = 759) ranged from age 40-80, and were 52.1 (+7.9) years old on average. 
There were 624 participants aged 40-59 (82.2%), and 135 aged 60-80 (17.8%). Other 
characteristics were as follows: 49.7% had > Bachelor's degree, 77.9% were parents, and 
77% (of those responding) had a family history of cancer. The average spirituality response 
was 1.25 (+.54), with 79.4% (of those responding) indicating strong agreement with this 
item. In this sample, 66.7% (N = 506) had heard of HPV. Of those who had heard of HPV, 
73.5% (N = 371) of responders knew it caused cervical cancer and 89.1% (N = 404) of 
responders would want their daughter to get vaccinated for HPV at some point in time. See 
Table 1 for overall participant characteristics.
Results from the main analyses are presented in Table 1. Age, education, family cancer 
history, and spirituality were each significantly associated with HPV awareness. Specifically, 
younger age, more educational attainment, a family history of cancer, and lower reliance on 
Watkins et al. Page 4
Am J Health Behav. Author manuscript; available in PMC 2016 September 27.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
God for good health predicted having heard of HPV. The average spirituality score was 1.29 
among the HPV aware group versus 1.19 among those who had not heard of HPV. 
Moreover, the proportion of those strongly agreeing with the spirituality item was 76.8% 
among those with HPV awareness versus 84.5% among those who had not heard of HPV. 
Finally, education was significantly associated with HPV knowledge, such that more 
educational attainment was associated with a greater likelihood of knowing HPV caused 
cervical cancer. All other associations were non-significant.
Because multiple participant characteristics examined were associated with HPV awareness 
in univariate models, we conducted a single logistic regression analysis to examine their 
unique relations with all variables in the model. Results indicated that age (β=-.54, SE=.20; 
OR= .58, p = .006), education (β=.37, SE=.16; OR=1.46; p = .017), family cancer history 
(β=.38, SE=.18; OR=1.46, p = .037), and spirituality (β=.37, SE=.16; OR=1.45, p = .023) 
each remained independently associated with HPV awareness in a full model.
Discussion
Among a sample of African-American women aged 40 or above from a large urban church 
in Houston, Texas, 66.7% of responders had heard of HPV infection, greater than 70% of 
those individuals knew it caused cervical cancer, and almost 90% endorsed a willingness to 
have a daughter vaccinated. Older age (≥60 years), lower education (< Bachelor's degree), 
no family history of cancer, and a stronger reliance on God for good health were predictors 
of a lack of awareness about HPV. However, only lower education was associated with a 
lack of knowledge about the role of HPV infection in cervical cancer, and none of the 
participant characteristics examined was associated with HPV attitudes.
To our knowledge, this study is among the first to characterize HPV awareness, knowledge, 
and attitudes among a sample of older African-American women. One previous study 
conducted among diversely-aged caregivers found a similar rate of HPV awareness (68%) 
among the African-American study participants, which was lower than that found among 
White participants (87%).33 However, other studies cite lower rates of HPV awareness 
among African-American women than that reported in the current study (eg, 24%).34 Our 
results suggest particular segments of the African-American church-going population that 
might benefit from increased education regarding HPV in order to potentially increase 
vaccination rates among African-American girls. Previous literature suggests that health 
education and promotional events offered by African-American churches are well-
received,35 suggesting the potential appeal of church-based campaigns for HPV-related 
education. Such education might be endorsed by the congregation leadership and provided 
within the church setting, either as a part of regular services or via health- or family-focused 
ministries. Improving HPV awareness among African-American women is valuable because, 
although vaccine completions rates have increased in recent years, African-American 
adolescent girls may not only be less likely to receive the vaccine than Whites but also less 
likely to complete the 3 required dosages.36 However, it is important to note that increasing 
knowledge about the relation between HPV and cervical cancer alone may not affect a 
decision to vaccinate loved ones if decision-makers hold a negative regard for vaccinations 
in general. Therefore, health education campaigns in this area may also have to provide 
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information on vaccinations and their value more generally, while attending to relevant 
concerns that underlie negative perceptions.
While a family history of cancer was associated with HPV awareness, it had no relation to 
knowledge about the role of HPV in cervical cancer nor was it associated with the intent to 
vaccinate a daughter against HPV infection. In contrast, perceived risk of disease oftentimes 
motivates preventive care for other cancers (eg, routine mammograms for the early detection 
of breast cancer).14-16 Having a family history of cancer but being unaware that HPV 
infection can cause cancer might present an educational opportunity that has been 
overlooked by health professionals. In fact, only education was associated with HPV 
knowledge, which suggests that informational sessions or educational materials that would 
further knowledge regarding the dangers of HPV infection and the benefits of the vaccine 
might be a helpful approach among older African-American women of lower educational 
attainment. Future studies might investigate these relationships further through more tailored 
assessment about the types of cancer among participants' family history to determine 
whether HPV-related cancers influence knowledge and vaccination initiation in contrast to 
the general history of cancer analyzed in this study.
One limitation of this study is that the HPV knowledge and attitude items were only 
administered to women that responded positively to the HPV awareness item. Interest in 
HPV vaccination for daughters was not assessed for women who had never heard of HPV 
infection, but it is possible that a parent would want to vaccinate a child without having 
heard of the virus because of a general belief in the value of vaccinations.37 Furthermore, the 
participants were asked to consider a hypothetical daughter when responding to these items. 
Although 77.9% of the population identified as parents, some of the responders were not 
parental figures, and it is unknown whether responders specifically had daughters. A parent 
might feel more strongly about HPV infection and the intent to vaccinate their child than 
someone referencing a hypothetical daughter, and a parent might be more aware of HPV due 
to an active role in their child's health care. Moreover, the relatively high percentage of 
women in our study that indicated an intention to vaccinate adolescent daughters might drop 
significantly if actual initiation and completion of the vaccine among their female adolescent 
daughters were measured. Future studies might consider measuring vaccination initiation 
and completion among older, African-American women acting as guardians or caregivers of 
adolescent girls to expand upon these results. Again, within this study, it is important to 
consider that these high percentages were only among women that had heard of HPV. 
However, another study found that older parents (≥40 years of age) were more likely to 
initiate vaccination among their daughters than were younger parents.12,38 Therefore, age 
might be an important moderator to consider in future studies when examining associations 
between HPV attitudes and HPV vaccination initiation and completion, even among samples 
with relatively older demographics. Other potential risk factors not considered in this study, 
such as access to health care, might be of interest to future work. Finally, it is important to 
note that HPV awareness, knowledge, and attitudes - although important and potentially 
necessary factors - might not be sufficient to influence parental decision making about the 
HPV vaccine.
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This study analyzed data for a large sample of participants from a unique population of 
African-American women that was part of an ongoing longitudinal cohort study. In addition 
to the large sample size, participation rates were high, with a maximum of 13 participants 
failing to provide a valid response for any HPV item. However, participants were recruited 
into a cohort study that was focused on better understanding the potential factors associated 
with cancer risk via convenience sampling methods, and, as a result, might have been 
potentially more health-conscious or knowledgeable about cancer than those not 
participating in the parent project. Likewise, as an observational study from a sample of 
convenience, these results may not be generalizable to all African-American women or to 
African-American women residing in rural areas, below the age of 40, regions outside of the 
South, those uninvolved in a religious community, or those ascribing to different faiths. 
Moreover, the current sample was well educated, with 49.7% or participants reporting a 
Bachelor's degree or higher. This figure is in contrast to national statistics indicating that 
23% of African Americans in 2012 had achieved this level of educational attainment.39 
However, even among this highly educated sample of women, education was still 
significantly associated with HPV awareness. Despite these limitations, the current study 
contributed to an important gap in knowledge regarding HPV awareness, knowledge, and 
attitudes among older women with a religious background among an urban environment in 
the South, and it provides direction to inform future work in this area.
In conclusion, results suggest that African-American women of older age, less education, no 
family history of cancer, and/or higher spirituality might benefit from targeted church-based 
educational campaigns to better understand the HPV and its role in cervical cancer. There is 
some evidence that older generations of African Americans retain an influential role in 
family decision-making processes, and targeted health campaigns in partnership with 
religious organizations might be beneficial to these communities, and ultimately affect 
initiation of and compliance with HPV vaccination among younger generations. Future 
studies might consider assessing these HPV items among similar populations of older, 
African-American adults, including men, to better understand their response to targeted 
educational campaigns, identify remaining gaps in knowledge, and address other factors that 
might influence this population's decision and execution of HPV vaccination among 
adolescents in their care, both boys and girls, for optimal health outcomes.
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